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Executive
summary

The exchange of patient medical records
continues to rely on manual processes,
creating operational inefficiencies, higher
costs, and security vulnerabilities across the
healthcare ecosystem. In the United States
alone, healthcare providers process an
estimated 4,000 to 9,000 Release of
Information (ROI) requests per day,
translating to more than 1.5 to 3 million
requests annually across covered entities.
These manual workflows often involve paper
forms, fax transmissions, email attachments,

and multiple handoffs between departments.

As a result, turnaround times are slow, error
rates are high, and compliance risks increase
significantly.

Digital ROl addresses these challenges
through a cloud-native system built on
asynchronous architecture. It enables the
secure and efficient handling of ROl requests
at scale, eliminating the dependence on
traditional manual processes. The platform
automates patient identity matching,
retrieves medical records from multiple
source systems, converts documents into
standardized PDF formats, and ensures
secure delivery to authorized recipients. By
integrating with existing health information
systems, it allows providers to streamline
operations without disrupting their current
infrastructure.

The platform is designed to meet
healthcare-grade performance, security,
and compliance standards, supporting
HIPAA requirements and maintaining full
traceability throughout the release
process. Its digital-first approach
improves accuracy, shortens processing
time, reduces administrative overhead,
and enhances the overall patient
experience. By replacing manual tasks
with secure automation, Digital ROI
transforms the way healthcare
organizations manage medical record
exchanges, paving the way for a more
connected, compliant, and efficient
healthcare information ecosystem.

This whitepaper explores the current
ROI landscape, the risks of traditional
record exchange methods, and the
advantages of digital ROl strategies. It
provides guidance on evaluating
existing processes, future-proofing
operations, and turning compliance
and security into a competitive
advantage.




C Introduction )

The Challenge:

Manual ROI| Processes

1.5-3M

Annual ROl Requests
(Us)

170M+

Records Exposed
(2023-24)

Days-Weeks

Typical
Processing Time

Healthcare providers in the U.S. have long relied on manual exchange of ROI requests through
physical forms, fax, couriered media, or human-mediated document retrieval. These methods
introduce multiple critical inefficiencies and risks.

Processing Delays

Manual approvals, locating paper charts, securing authorizations, and obtaining signatures
can take days or weeks. These delays directly affect patient care through delayed
diagnoses and compromised continuity of care, while also impacting legal and
compliance timelines under HIPAA regulations.

Inconsistent Data Quality

Variation in record-keeping standards, missing or incorrect identifiers, and divergent
formats across sites all degrade the ability to match patient identities reliably and
increase error rates. AHIMA has documented that lack of standardization contributes
substantially to data integrity issues.

Security & Exposure Risk

Manual handling increases the likelihood of lost forms or charts, misfiling, or physical
damage. Digital breaches remain a major concern, with over 170 million patient records
exposed via healthcare data breaches in 2023-2024.

Regulatory & Financial Risk

Beyond patient harm, breaches cost institutions tens of millions of dollars through direct
fines and incident response. The urgency to improve secure handling and observability
has risen sharply across the healthcare industry.
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(System Requirements>

Digital ROl
Core Requirements

G
High-Throughput Security
Handle 20K+ requests daily Protected ePHI handling
A digital ROI system must Process payloads up to 2GB End-to-end PGP encryption
satisfy more than just correct No bottlenecks or backlog TLS-encrypted APls
functional behavior. It must Parallel processing HIPAA/HITECH compliance

ensure comprehensive
operational excellence across Availability

Observability
multiple dimensions.

99.99% uptime SLA Traceable lifecycles
Minimal downtime Detailed error logging
Failure recovery Real-time metrics
Redundant instances Early anomaly detection

System Architecture Overview
Digital ROI digitizes the complete lifecycle of an ROI request through four primary stages:

Identlty Matching Record Retrieval Format Conversion Dellvery
Patient identity matched Records fetched from Extracts converted to Records packaged and
using demographics EMR/EHR vendors PDFs delivered

Cloud Infrastructure Components

AWS S3 AWS SQS
Durable Storage Message Queuing

Mirth Connect Integration Engine

Mirth Connect
Integration Engine

At the core of interoperability, Digital ROI utilizes Mirth Connect, an open-source healthcare
integration platform. Mirth transforms, routes, and secures clinical messages between
disparate systems, enabling seamless interface with multiple EMR and EHR vendors.
Supporting HL7 v2, HL7 v3, CDA, FHIR, CSV, and XML, Mirth provides flexibility to normalize
heterogeneous vendor data. Its channel-based workflows enable message validation,
enrichment, encryption, and logging at each stage.
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Digital ROl is designed to satisfy stringent Non-Functional Requirements (NFRs) that govern
healthcare-grade software systems, ensuring patient data exchange remains secure, resilient,

a

nd efficient at enterprise scale.

Performance at Scale
The system supports 220,000 ROI requests per day, aligned with large hospital networks and
multi-vendor exchanges. Request payloads can reach 2GB, covering high-resolution imaging,
scanned archives, or multi-visit longitudinal records. Partner responses up to 500MB are

processed without degradation.

Asynchronous Optimized

Non-blocking request Efficient pipelines for
processing and event- large record packages
driven architecture

Parallel Elastic

AWS SQS for Auto-scaling groups

concurrent request expand capacity on
handling demand

Scalability & Availability

7

&

» Plug-and-Play Integration: Rapid
vendor channel configuration via Mirth
Connect.

e Elastic Infrastructure: AWS auto-
scaling adjusts capacity on demand.

o Zero Downtime: Partner onboarding
without service interruption.

99.99%
Uptime SLA

24/7
Service Availability

Redundant Instances: Deployed across
multiple AWS availability zones.
Guaranteed Delivery: Requests persist
in durable S3 until acknowledged.
Replay Mechanisms: Mid-stream
recovery after transient failures.

Zero
Request Loss

Security Architecture
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Encryption: End-to-end PGP encryption and TLS-encrypted APIs.
Access Controls: Least-privilege |IAM roles and vendor-specific keys.
Compliance: HIPAA, HITECH, and HITRUST framework alignment.
Audit Trails: Complete logging of all data access and transmission.




( Performance & Observability Framework )

Enterprise-Grade
Observability

In healthcare-grade systems, observability is
foundational. The ability to detect, trace, and
remediate issues in real-time directly impacts
patient outcomes, compliance, and
operational efficiency.

Observability Pillars

Digital ROI transforms the system from a "black
box" into a transparent, measurable pipeline,
enabling proactive performance tuning and
reactive incident resolution.

Centralized Logging

Observability Pillars
¢ Full request path reconstruction across services
e Event correlation using trace IDs

¢ Real-time log streaming for immediate visibility
e Long-term retention for compliance

All subsystems generate structured logs,
enriched with Request IDs. Logs are pushed
into a centralized platform for indexing,
querying, and visualization.

Lifecycle Tracking

Every ROI request passes through distinct states: Init = Pending = Processing —
Success/Failure — Delivery. Each transition is recorded with timestamps and error codes
ensuring transparency, request-response correlation, and SLA validation.

Alerts & Notifications

Metrics collected through Prometheus-based instrumentation are exported to monitoring
dashboards with alerts configured for:

Queue Depths Channel Errors

S3/SQS backlog monitoring with threshold alerts. Mirth connectivity or transformation failures.
Service Delays Throughput

High latency in rendering or vendor timeouts. Processing below expected baseline.

Health Channels & Database Monitoring

The system gives real-time health insights, tracks pending requests and errors, and monitors
the database to prevent issues and ensure compliance.
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( Data Integrity & Conclusion >

Data Integrity and
Fault Tolerance

Guaranteeing correctness and reliability requires explicit safeguards against duplication, file-
size issues, and transaction loss.

Deduplication & File Handling

Each subsystem implements deduplication mechanisms: Mirth checks prior request IDs, PDF
Converter verifies transformation status, and Bundler ensures only unique packages are
delivered. Files exceeding 250MB are routed to dedicated queues, while those exceeding
maximum thresholds are rejected with logged alerts, maintaining throughput for normal
requests.

Replayable Transactions

The asynchronous design enables replay ability across all components. Every request is
tracked by ID and check pointed, allowing retry from the last checkpoint without restart,
ensuring zero data loss during outages and full auditability for regulatory compliance.

Conclusion

. 20,000+

Transforming Healthcare Data Exchange o :
o ) aily Capacity

Digital ROI establishes a robust, observable, and scalable framework
for patient record exchanges at enterprise scale. By embedding 100%
modern design principles, security, scalability, and observability as HIPAA Compliant
core functions, the system enables healthcare providers to operate

efficiently while maintaining the highest standards. 99.99%
Availability

Strategic Impact

Digital ROl represents a fundamental shift from reactive, manual processes to proactive,
automated healthcare data exchange, delivering operational excellence through reduced
processing times, enhanced security with multi-layered encryption, regulatory compliance
with built-in HIPAA/HITECH alighnment, scalable growth through seamless vendor on-
boarding, and cost efficiency via automated workflows.

Moving Forward:
Healthcare organizations can use Digital ROI for quick operational gains and a strong
foundation for future digital growth. Its modular design enables phased rollout with =~
minimal disruption. —
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